Searching PAJ 

PATENT ABSTRACTS 

(11)Publication number : 
(43)Date of publication of app 


Page 1 of 2 

OF JAPAN 

2002-308672 
lication : 23.10.2002 


(51)lnt.CI. C04B 35/49 
H01L 41/083 
H01L 41/09 
H01L 41/107 
H01L 41/187 
H01L 41/24 




(21) Application number : 2001-364272 (71)Applican 

(22) Date of filing : 29.11.2001 (72)lnventor 


t : MURATA MFG CO LTD 

: NADA KENICHI 
OKADA KAZUNARI 
KIDAMASATAKA 


(30)Priority 

Priority number : 2001032862 Priority date : 08.02.20 


01 Priority country : JP 


(54) METHOD FOR MANUFACTURING PIEZOELECTI 
CERAMIC AND PIEZOELECTRIC CERAMIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for rr 
so that the calcination temperature can be suppressed I 
SOLUTION: In the method for manufacturing piezoelect 
piezoelectric ceramics are obtained by synthesizing a p 
containing lead oxide powder, zirconium oxide powder £ 
method, a part of the lead oxide powder and the titaniun 
react to obtain lead titanate, and then the lead oxide pox 
the zirconium oxide powder and the lead titanate are me 
zirconate. 


*IC CERAMIC, PIEZOELECTRIC 

anufacturing piezoelectric ceramics 
ow by using a solid phase method, 
•ic ceramics, lead titanate zirconate 
ezoelectric ceramic material 
nd titanium oxide powder. In this 
i oxide powder are mainly made to 
vder not used for the above reaction, 
ide to react to obtain the lead titanate 


LEGAL STATUS 

[Date of request for examination] 21 . 1 0.20 
[Date of sending the examiner's decision of 
rejection] 

http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAA\ ! 


03 

7aW8FDA414308672Pl.htm 7/21/2006 



Searching PAJ 



Page 2 of 2 



[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 
[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAA^ r 



r 7aW8FD A414308672Pl.htm 7/21/2006 



(19>H*WWFff (JP) (12) & Jffl 4fe fft & $g 


A) (H)#»tH«^H«# 
#^2002-308672 
(P2002 -308672A) 
(43) &IB B ¥$14*fU0)i 23 B (2002. 10. 23) 


(5i)inta. 7 warn* F I 

C04B 35/49 C04B 

H0 1L 41/083 H0 1L 
41/09 

m&w* m 


35/49 A 4 G 0 3 1 
Q 
R 

41/22 A 
41/18 1 0 1 D 
«©&8 OL (£18 JO ftKKfcWK 


(21) fflR#^ ftIS2001-364272(P2001 -364272) 

(22) £tMB ¥^13^11^29B (2001. 11.29) 

(31) «5fe«*3B»^ ftH2001-32862(P2001 -32862) 

(32) «5fcH ¥J£13*F2 J! 8 B (2001. 2. 8) 

mmfrmmm b*<jp> 


(71) wk; 

C72HWH 

(72) S£9M 


> 000006231 

K»l»IWClfl39»=TB2e#l(H» 

f * si- 

«IK^SW**^#=TB26S10^ 
f HE -& 

t *eh mm 


(54) [ffifl®«ft] flatfe93y^<0«am ffi*fe53y*. *5J:? 

(57) [Sft] 

- $ a©s tut! a* f >KIS £ S #t ? # ymv 





Jc»b? jr >»*%^tfE«-fe 75-; b 

yw&)i 3 >g?ift£ES-fe 75^ ^ffSEH-fe 
£KJfc3itT*£>K^;l/3>$|S£f#£c££#t£ 

■r*E*fe5 5**©«jftm io 

[IMS12 3 IWfctt»*ilHfc**>»*4*El63 
£. £^tfC££#i££TSEit-k7 3 -^©ITO 

So 

[it *ji 3 ] mriHEn-fe *tm© 5 % > mt 

*>»*©Jt£flB8t*y (mVg) ilfci*. 

1. 2 18 e D117 " (fc/cU x^l ) 20 

4pfct-c tzwitt&mm i icisig©E«-fe7 5 

«i f S HJsRS 2 Ccfai£©E1Hz 7 5 v >P ©KSm 

c»*«5 j wee**? 2 ? ^wkhwi:-*:/ 
h zckzimttz mm 3 (cta«©Em 

CI»*S8] *W^©«l1BE«H27 5**ft8©Jfc 30 

«ffi«^> «j»fr©frffiE*-fe7 3 »*tm©jt^iB» 

©1.4 fflfiLhKft 3 <£ 5 K, luiaE^-fe 757 d»tm 

tmcomm^ 3 » *©»atm 

[l»««7 3 »«3Bl36>6l«*«6©l,»m36>CCB 
tt©E«fc^3 »*©«g;£ffiK:<fcr>TS&*ifc. Em 

[»3fcl8 ] »3#I7 (ClBtl©ES-fe7 5 9 *5c, 

40 

[0 00 1 ] 

[»w©jnr*ass»»3 j&gittEt-fe? 5 » $ 
©Kitm fcct^ -eniCctorff^nfcEm^^s 

[0 00 2] 

[ ^*©s»i*j x&miififfikLX'ittzmaimt 

«R««3S^««fo&i^* I > * $ >IvJl3 so 



#£-f£EH-fe7 2 s 



(Z rO 



[000 



[000 



It7i 



#^2002-308672 
2 

t^iaE*r*K*&-5T«. wis 

IS*4£t,T. lltIS (PbO) 

,) *J«tU«{b^*> ( T i 0 2 ) 

*»SfcJrCt,>5. *«iSI$fc«. *f*!)5 0 0W, 
SHfc»&BMt**>#K)£t/t**>gW (PbTiO 

6 0 0~7 0 0°C*>6, y;l/3>Wfl(PbZrO,) 
#£jtfS3*l*. -€-L"t, ift8 0 0~1 0 0 0*C*>6. C 

©* a ym&t >«tt*tS)£Lr. * $ 
3>KiS(Pb(Zr, T i )0.) #>&6*iTl».5. 

[0003] LfrbKfth, tmim^m^L. mmm 

Hi?;U3 >BHB©4iaj*tH»&3 tir L * 5 £ . 5Wa > 
I»&©£|£ • H£HK#*b>fc&(c. *>H 
3 > ^|§£f# 4 fc*©£JdHM»UJW- 5 £ £ K & 

rii^offi^ffcswata. cote®, **>m*s*=i> 

;b3 >Kl&©j»EfiSNF{clsiS»©HB5*i«» b . ffi^ibT 

LT. #W¥5 - 3 0 6 1 2 2#K», $fiJ£W 
©»S£7C ^©7 JU 3 4 s ^ F %sn*»JB U r ff 6 tlfc^d 
f^^«^©a»*{c|fiM{fc»©»*%8a)DS^ 
U »ffitac£icj;- 5 r, cf:rafb^fJ^iD-SC£ 

[0006] 

[Wl*:»»-r*fca6©*«] *«HtaLtJE©J:9ftm 
«.^Ki6pT&S4ifct>©r*S. *SI^1©^©E 

■ zowtfsmt, mum*, wiv**- 

itT5 1 3r>i(^3>Bttfi3RE«-fe5 S»f 

«K»f fc»»*©-» ilWBUft^ * >»*£ *SJ£ 3 
#r ? * t/Mte%Sfca. *SJS©mrmbl'^*£fr 

rawbi?^ 3 ~ a»*£ me ? $ >kis £ ^stss ■& 



(3) 

3 

[0 00 7] Sfc. *®m2(D&W<DEn-b7-iy?<D 

ymvh 3 yM&zmzx&t frhu 4 c t *®mt -r 

4„ 

[0 00 8] ^©J^&tTO&ic-^tiKJ:^ * 
*>ifc>;l>3>IW*£l£*4iigfc:b<,>T» MUvm 

E«fe7 3??*ff4©(c 1 MftJN^ll** 10 
ffi<JU*.4C£j&Jt?*4. ±lE©J:5&i{jg# 
ffitc <fc -o Tf# h ft 4 * 5? >MS? )l 3 > KIS« . KJ£tt # 

[0009] 3«3©l6Bj3©ffii-k7 3 » 9<D 

^a-^A»*Oitai»%x (m'/g) , liTiBBKi: 

**>»*©JtaaSfltey (i'/g) £L,fc£», 

y> 1. 2 18 e 0117 ' (fc/tU xfcl ) 20 

[0 0 10] IMt^^fmaom^i^^A© 

ateU'WC. £8icft-f4l*{b? *>*&*© 

ib^rffi*fWKiiF<-r4C4*ir#*©T, Pbo, t 

iO,. fcJrtfZ rO.tRBjK^KSl/cfc. y;Ua>H 
>iMftW^fiRS ft. ^tci^lo >^iS©*fiS*^S 4 ffi 

fc?z>mv)te>®®0im&mmtiztcib, mm 30 
w« c s> * a ymmo^mmm § ft 5 ©-c #> 5 . 

[001 1 ] Sfc, *K»4©89!©Ettfe9 5 9 #© 
lWE**>lttB*»4lg, isfcJiiwiB* 

[0012] 3 &(c, #H3I5 0»|©E«^7 5^ 

[0013] _hK© J: 5 ftttteSffiK-r 4 C £ K «fc o 40 
T, Ett7i y*4»4©fc#*&IM&SlfiBi&ffi< 
U E«*7 5**£0fc£*©tWK:#&T4*Kl6 
©lMbi&*ffiarc#4©fciin*.. EH#ttfc:ftftfc. # 

t^ES-fe^S ?*£#4t£#rt4. 
[ 0 0 1 4 ] £ fc> g&7nS?£^rT SES-fe? 3 9 2$ 

mamzmcb, ^uufnrm^c^K jjb© so 



4 0 kt; 



[0 0 1 



ffiSf©l 
[0 0 1 



m 



[0 0 1 



4 0 

[0 0 1 
[0 0 1 

3 9 



^2002-308672 
4 

S^Jl'3>^|S©^n^x*-i > MB £#»&•* 

amux. imbtcm&> ^pjnrtB 

*a|£i;4&*i#*4. l*»u ±te©j:5£M 
ciic^o. ^n^*^ hffi#£fiR3ft4 

ctzmctifi-csz. *©s*, mm<o 
#4., 

fc^r». ^^©WfBEm-fe^ 3 » 
^Hg©B!fiHEm-f27 3 9 tmobtm 

4 ftJgLhK fc 4 J: *> cc . mIEEm-fe 5?^ 

] C© J: *> WMfSlKtt**rEBl-fe9 3 

PbO, Ti 0 2< fciMr 0.4B 
t «> . y ;U3 >W8©£a«flHM-r « c i *5 
fttfcfc. ffl^MI4r$.4^b?^>» k 

^ t> m%&#m 3 ©»»© j: ^ ttttHcc ^ 

Cft6*S^Lfcffit-fe9S »^*m©Jt«iB 
•Hld©aBS3Wq«Wr*Sfc©'C*4. cfttt. Hfefb 
ESH27 3 v *ttft©flSMfflt*JJB©J: 5 

i fcy : 3 x >> i com icmmcom 

DT^5fcJ&4#?L6ft4 = 

7] *HI^7©^OEm-fe7 3 7* 

©^^606©^©^-fft^{ClBK©ES 

*©wt*fficc«fcoT#6ftsci%iRFai-r 



* fc. 8 ©i6?g©£E«-fe 53*^* 

7 ©ISHmtf2i&©E^-fe 7 5^8:. *B%^ 

c © «fc 5 aSJt^tca: o r ft 6ftfcE^ 
ftt. *SfB©Pbfig7>^&< > EH-fe^s 
Lfc i * ©Em^tt* *fifcfa± $ * 4 C b 
tit, ±BE0t-fe5 3»^*m»?fc£E*-fe9 

-e©ES-fe7 3 7 *#p«:j£t;fcffli» 

Ci*ir#4„ 
0] 

*aW©E«-b7S 
4^£?E^42 7 3 v i> m\ip ?$yw& 



^t4 0 

3 9 zm+te, 



[^©^Jfe©fl5S§] 5 

;U3>j 



(4) 

5 

mtmm t mtv* 3 - * £ 

>IMB#£j*3 tiS * ricswa >$!&©£$£ VMM L> 
fcfe©-e$>3. fete. s?A3>WB©ajaj33S^KaW( 

>miS©^MgcfiK 1 X R DjWJtSK «fc ot^ 
-f o * n r t B©X R D fcT- ^® £ * 5? ym^)l 3 >K 
ftOXRDK-j'WtitlSTOKllSLfcii^. y*a 10 
>^§8©X R D bf- ^WStifif- % >li>;l/3 >Mtt©X 
RDt~-*&S©#jO. 4fg«T"C*5 0 

[0021] cct, tunmt or©awfciB»5fcttp 

bO, Pb s O,fW6W*S ( «ficK3EttOfti,4. 
lMt**>»*t.t£©.J:5&fc©*MCvrfct»fc 

©#»*L<. H»UKWiLriWbi?A3i»>A»*t 

tt©Ki>fc©%ffli>sci3&s#?*ot>. sfc. U{by* 20 

a-f A»*»f©j:5ftfc©*fflt>Tfeltt>ttt>3W. 

& 4 fc» . *©tt*HSW* lm ! /g £Lh© fc ©# jfr* 
0<> ffl«IR»il/Tllfby;l/3i^A»^i5ii^K:as 
flrTSt&Stt. BMfc?f>»*«fcOSiBI4©ffil^©«: 

[oo22]jfc, *igBj©ffs-fe7 5 v tommm 

Kfct >T tt. ttftJEGft £ L r^fb^^ 3 - £ A £|5]B#fC 

y;V3^^A|&^cDj:taffl«?:±l2liH£-r?)^fcf] 30 
ic, Cti6*£t*Ettfe5 5 » *W*©*fri#ii©J±i|ffi 
»4IB»£ U C©^fc#L,T©#|ft©E«-fe5 3 v 
9 ttnobbmwnw l . 4 «£U: £fc*J:9R:t,r4J: 

Em-fe^s ?»tm©jtKiM= (gKtja»«©Jt»ir 
«xsstt) + (Kft^f >»*0Jt«iifflixa«tb) 

©ffi©HJIBm©Jt*l»xa»Jt) 

Sfc. *|6W©)E«-fe5 5 **©»JS£8cie*«,>r. it 40 

fbs>;b3^^A^4tt}^MW£ UTfltoJKftt&*£HI 
fforfe«tt». *©*££», E*fe9 3 

[ 0 0 2 3 ] £ fc. *IBW©E«-fe^ 5 9 *©«i#ffi 
tt, 2fijE^3fi©Pb(Zr. T i JOjfCDEl-fe? 5 v 

fmmm.6t, m&^u^zuj imtitmmam 



WH200 2-3 08 67 2 
6 

, #'J*.fcf> Pb(Mn 1/3 Sb !/J )(Zr, T 
Pb(Co a/2 W 1/2 )(Z r , Ti)0,JM|»J 

^icjSDTPb©-g|J4S r, Ba, La, C 
ifeOfcO. Si0 2 , A l.O.^tSRSDUTfc 
NbB»Ja»£LTa«IILTfeJ:l>3&s, ft 

hswassaii/c. mm, PbcM 

/ 3 )CZr, Ti)0 3 S. Pb(Mn 1/3 Nb 2 
Ti)0 3 S, Pb(Co 1/3 Nb 2/3 )(Z r, 
JRiOfc^B. 4SK«tifcE«<ltt*#r4 

4 ] &fc. *IBJIJ©E«-fe5 5 9 *©»££?£ 



9 b LTtii. 
i)0,», 
*« 

a^-ei 



3 N 



/OCZr 
Ti)0 3 

[0 02 

[0 0 2 



«£LT 
0 2 ©* 
&£|e« 

2(c^-r 

[0 02 
Ut£ 

-en-en 

So s-r 



! (ggttffl l ) *4WfflttM*qi l K*tfST-2> 

So sf, tHMW44L/ , c. Pb 3 o 4 atm 

/g) , T i 0 2 (fbftim: 2 lm 2 / 
r0 2 (ih^fflS: 24m ! /g) , Cr 2 0 

lOm'/g) ©#©** 
CZr.. 4 .Ti.. ll )0, + l. 0mol%Cr 2 O 3 

3 9#*m£Lfc. C©i*©E*-fe7 5 9^ 

ioi7gr*,fc. ff^nfcE^ 

i'tm i &SSjSS2 0 C/m i n-CSfiL, 9 0 
L ziixM b , !&{$Lrf#6nfc«© 
f-**jlDb"C»fiLfc. ^(C ( -asWl 5 
lmm©iE^ec^O/cf^ ^fiXLTMSft 

se.ic^ f#6nfc^gftcc^sffi»ffi^^ 

'C©|fi#3f- ^;Hp3000VreO ^fffl^g® 

6] CCT, ±IB©J:5fCLTff6nfcEm^ 
f©«W9KiHC*Sl6i. 4^$n4{t-^j^ 
±iB«liS©im*«»ffl*L. 3f3S©S 
fc^T?*©jiBE* 3 ^M«^f LT . -e© 

r d K-i'ifflcifctiwjeLfc. -e©s*^H 1 
t^xmcz&vmmzft-itc. tit. tm 

TiO,»* (itmm: 5m'/g) , Zr 
(tbaffiS : 2 4 m Vg ) £ Lfc«Wi±fE# 

x r d e- *»KJt4i«5e l *>©^h 



81 : 2 
b) . Z 

Pb^oo 
£?j:SJ; 
EM-b 

uno^mmmu 1 

0°C^2 



[0 02 

75 9 



7 ] *fc, ±!2Em-fe7 2 v 

mwrnzmtszn, -en-en©ssr3^ra^ 
2 ) *mMfflmmi2 mmtz t><Dv& 

Pb 3 0 4 ttmwm: 2m ! /g) . T i o 2 
atmwfe : 5 ffi ! /g) , ZrO ; (JtMS :24m 

? ) > c r , o 3 (ttmmm ■. iom ! /g) ©§»* 



PbL.iCZ r t . 41 T i ..„)(), + 1. Omol%C r 2 0 3 
I/, C©»^*JWK8R2 , C/mi n-CESU 7 0 

o °cr 2 ^raum bxismb. *sis©^b$s£#t? p 

bT i 0,*£|£l,fc. C©*Kl£©IMtlft* 
^PbTiO^WL, ZrO.t&^iJnitTSSa 
Jg2°C/m i nTfilb. 9 0 0 °Ct?2B3F|IB«f$OTff 

flnOTji&Lfc. -2*5 1 5 rnnT|*3J?#s 1 mtDJE 
;btp3 0 0 0 Vt?6 0£iai$Mi*yi* U 5 y 

[ o o 2 8 ] c c-e. mm l £l3Hi«:. gigft&fcj: 

Lfc. 

[002 9] (mm 3 ) ^mwBim 3 **vn 

-9A«&*©Jt£*Ii»*g«[l3-tffc. C©HMfc**>t& 

>gt$8££j&f zmmctovz vna >Kis©*js©w 

1 £|5H$£ Uc *©*8S*fj 1 5 K^f. * 

[0 03 0] 
[*13 



KM 


4 




WmV«) 


PbZrOj 


nut 

IBS 

(°C) 


(%) 




TO, 






1 














12 








22 


3 








— 5 










12 














12 














12 














24 














24 














24 














24 


— 12 




1150 






















32 








32 






32 














32 






















48 


*16 




38 


52 




1150 


33 


17 




38 


111 




1150 


46 


*18 




50 


21 




1150 


29 


♦ 19 




50 


52 




1150 


31 


*20 




50 


78 




1150 


32 






50 
















5 




1250 








-§- 






1100 


do 




* 


warn 



[0 0 3 



f?H 2002-308672 



1] *l*J:WB5fc7nTJ:9K, itffcJWa 

im x i Bit? $ ym^cDttmmm y 

y^l. 2 18e' n7, in, x ^ 1 ©ISH 
IMfc* WfcS?A'3-">A» 

>©*fc J: vw&fr a - 3 A»*4ffln r 

2] cct, ||#I3 ecfeor. &{fcy;U3^ 
30 ^ A^oitaffl»x iHMt* * y®3i<Dtmwmy t 

y^l. 2 1 8 e'- 1,7 **>-3, x£l{C|B3£L 
fWSSSKMvr, y ^ 1 . 2 18 
£t/fc©B. l5^#^7, 12, 16, 18- 

04{C*iW£y = 
*5 ^ ©£T§J©M$tt{i§ 
<1. 2 1 8 e 0117x ) m&lt. *%yWLV>b 



[0 0 3 1 
-•}A^*©.fcbll 
i©Mffi*Jj 
tc*Sfc©tt. 

£it<b*30 

[003 
©M^£ 



2 l©<fc5 

- "> A^©i:b*ffl» £ ©Rffitf - 
1.2 1 
T£ (y 



Sfc, xil il/fcOtt, y^ 1. 2 18 
shBHWtefcoTfc, x<l ©*§£«, 

[ 0 0 3 < ] (^SW«4) ^»Jttff^4K^j£f 
Sfc©-r.J»4. *-f. Pb 3 0 4 (J±fM: 2m 2 / 
8) T i :i, (tb^ffiS: 5mVg) , ZrO, (it» 
IS:2' m 2 /g) k Nb,O s (tbaffiS : 5mV 

50 g) Mnqo 3 ammrn. 2 0mv») ©#»**ffl 



Pbi...((Mn Ui Nb 1/3 ) 1 .„Zr.. 4! T i„. 41 )0 3 

£ m^S^*4 <t b x ;i/ s ;i/rt&Sfc l r i 
btc, C©3t£»&#iS3g2°C/m i nr#?SU 7 
0 0°Cr2B#raffiRFLT^Lfc o C©£*, KfbiS© 

-gp«StS#T(c^oTt^ 0 &k, *60S©l^bi8£ 

#t?PbTi0 3 £^U Zr 0 2 «LT|?Sjtg2 
'C/min U 9 0 0 °Cr 2 H^ffi^ L TffgfS 

Mum 'muzMm^mtc. xtczowmm 1 

mZb, EHr7S^afc(KI423)„ ttc. z 
r 0 2 ©itg®ff£2 4mVg. T i 0 2 ©itilfflS£ 
2 1 mVg £ Lfd^k iiaillScD^Sr^Lfc 

[0035]-*. ttUBKH*£CWdftKtt2 3 

rS-^Bfi btc. COg^M«IHBIK2 °C/m i n T 
HSU 9 0 0X!r2«imSWLr«»L. «»br»* 



#112 0 0 2-3 08 67 2 
10 

* 6 ft/dSto*icA -y > # jjsfln o r Mi Litem 

mmm 3 & route oteih^ 3 9 tzimum 

911 tilt. £tc, Pb 3 0„ TiOi, ZrO.eW© 
JRHiLT. MnC0 3 £Nb 2 O s £<&£t?t§£t«'f 
Mg (OH) 2 (MW:2 0m ! /g) £Nb 2 O s 
5mVg) (13*42 5) . 

Co CO, (tt&BMt: lOOm'/g) £Nb 2 O s (Jt 
Hffl«: 5mVg) (1*142 6) . 

Nb 2 O s (Jt&fflS: 5m 2 /g) ©<&£^t?ta£ (K 

-r «fc 5 k ff s b , znammw 23 1 m&oimvE. 
vfzimbtc ttc, mmm2zimbtcN 

[ 0 0 3 6 ] C CT?. mi2 3-2 7, Jt«W 1 RCttb 
WK2CE*te5 3 9 2©j»d»**l 1 0 0°C£U 
3l«SJ&Ufc££©|^?^ ROTSHtttW^ttft 
(Kp ) ^8M5£Lfc. S 6K. EH-te-? 5 ifjR^-Oft 

:2fc^f. 

[003 
[*2 



Pb.^Wn^W^Waiu.TluJO, 




[0 03 8]ttR2 3^2 7iifc, Nb*^S ftntfc 

«w 2 j: k> bnsmffi&m ( k p > awi-ct,^ c 

4. *fc, Nb£^l?ia£T?feff*JS2£?Sfc 
T!3*42 3-2 7Ccoivctj^n*u7ffi#ra»a:t> 

*BfKiIiS#l 1 0 0°C£{gl>i*£T , £>Aw'ai7ci7 
ffii^a^xa-f bfttttmxmicM&b'C^tjmitii) 

m^mmmzm, nsimm^m. (kp) 

t£ Nb^tf*S||*12©©ffl^r 

*Stf3K0i l k-^tba J a i> nrffl#irail&i> i"< 
(kp) *s«^2 3 

~2 7«fct)t>£»), iH6»Ki'9»i'*««4LT^4. 

[0039] (mm 5 ) xm/mtmrn 5 k*hst 
§&©?&£„ nr. m^mntbzT i o 2 (tb^ffi 

ff : 2 lmVg) , ZrO, (itaffi»: 2 4mV 
g) . Pb 3 0, (tb^ffia: Zm'/g) , Nb 2 0 
s (ib^ffia: 5mVg) , Cr 2 0 3 (ib^ffi^ : 10 
mVg) O^S^Ph..,, { (C r 1/3 Nb 2/3 ) 0 3 



©B#©B 



Zr,.,,} 0 3 i&S<fc^{CffSL> ^-;l/3 
f#€»i-ifcEH-lz5 3 ? ^Mf4^SjlJK2 0 C/ 

9oovv2mmimbxiSMb. m 
w b z'4?> htdmmmt^ a > mm btm&b 

S# 1 5 mmT?WJf *s 1 mmOJE^RKJsfi^ 
6 0"C©jfi^>f;Hp3 0 0 

o mfrmtmz b, em^ l/c 
o] ccr±is©j:^{cbr#6nfcES-fe7 

40 3»*©pS»KjB{l45J£4, £A3ti&{b^««M 

3^ra«^ur, -e©^ 

D f- ^^Ktb^i'JSLfco -&©*£H£gI6 

©®H^r*ST i 0 2 ^S {imWm : 5 m' 
ZrO.i* (ibaffi«: 2 4mVg) tbfc 

1 ] HBfcw*t(3IHHfctel»Tli. P b Z r O 



0VC6 
[0 04 



14© XR 

/ft) 



(7) 

11 

to »fc». ffia* 6 p z t § ft s c i jjjfc* s . 

AVn?aTtB(C3i,irtffM3ti5*i, ffi 
a-rraas: t> mmc * raw u r n & c i « . - 

07 fC^TJ:b$3Wc;fo(,>TK, P b Z r 0,# 1 0 

o o'Cit,^i*S(c^5a'c??a-r-s.rci& > pzt©£ 
a r fflo^fiSK -3 I, » r , ftHCc ft * S § c 4 

[0042] (ntfe^i 6 ) xmmmm 5 k#iw io 

S«*©-r*4. ST. tfJ«4£UTTi 0 2> Zr 
O,. Pb 3 0 4 (ltmm: 2mVg) . Nb 2 O s (Jt 
HB«: 5m'A) . C r 2 0 3 (Jfc&ffifll : 1 OmV 
e) ©#»**ffi*U COft%-mm<05%T i 0 2 S 
tfZ r 0 2 ©itiM^3 (SB* 2 8-3 5) ©ft* 

^bt!-i^^j:^KLfc 0 -eur. Cft6©tB#£Kf4£ 

Pbi.„ { (Cr 1/3 Nb 2/3 ) O 3 Ti 0 . 4s Zr„. 48 } 
0,ia4J:9KMIU #-*3*rlW*. S££?t 

[0 04 3] *fc. Pb 3 0 4> Ti0 2 . Zr0 2 tW© 20 
tMOftiUT, MnC0 3 (tmrnm- 2 0mVg) 
£Nb 2 O s (JtABM: 6m'/g) M 
g(OH) 2 (tk«iH»: 2 0m'/g) £Nb 2 O s (Jfcjft 
fflff: 5m'/sr) ££^t?t&£, CoC0 3 (it*ffl 
»: lOOm'/g) iNb 2 O s (ltftffi» : 5mV 
g) £*^W1^» RtfNb.O, (Jtaffig: 5mV 
sr) ©**^tf*»^i*ffi*L, *>-oT i 0 2 &£>*Z r 
O.OJtgfflSW^S (Kft3 6~5 8 ) 



*4fCNb 
[0 04 



6 0°( 
K 

T i 0 2 
Nb 2 0; 

£XRD 

[0 04 
[«3] 



^2 002-3 08672 
12 

Z-siZ to»*>©*JtKHW£ Ufc. 

±IH»iS©WS*a»«*L. Br^OSS 
U *©»ltT?3^rafi^FUT, ±fBf*f4©^ 
7*1 (XRD-C3 3° ftjfi) CDXRDf-^ 
t/X#^ hfg (XRDT4 4° tfiffi) ©XRD 
-T n p TtB#sffl!Hto> u-<;i< 

2°C/mi nT^iSl, l3(C^t^'-{ 
7|ffi*irajlto> U^USrfcflSWf SSflTC 2 B# 

1 m m©IE£IE{afiJ& OfcSL 1 1 0 0 °CT 3 l$m&j$ 

Lfc^©Ws«a. &zfnsmm&m (k P ) 
'cdMttt-^i^s o o o v-c6 o^ra©^-ffiteffl 

diftottfttsaK^-r. «fK. Pb 3 o 4 . 

ZrOMmmmmtbX. MnC0 3 £ 
£**ErKW©5 KH4 1 K 

Sfig©;Wa*n7*g£^a7"x#^ hffi 
~4«©^{b£ir<> 08&c/H9K:^ 



5] 



"55" 


MJt 










OT8 


**** 


(950%THSM) 






28 




















Pb. ~^fCr, „Nh,„l 2r. ..Tu ..iO. 




— — — 














PbtjnCCCrt/sNb^^ZrottTiatt^Os 


~24 — 




in 




— 7T - 


— — — 


5 


— 31~ 


PbtjnCCCrt/jNbj/s^AiZriiVnu^Oi 






800 






— ~ — 


— s — 






■ 














— jj— 


Pb. ~((Cr. ..Nh.~'l 7r. _Ti 'in. 











— 


— — — 






Pbix»ffCri/iNbM>iuiiZfMTI ttM )0 3 






— lis! 


I100_ 


7,77 




ft 


~~*35~ 


Pb| J0 u((Cr 1 ^Nb2^] cin Zr aM Ti fttt )O a 












— — — 






Pbii«t(Mn 1 /jNbj^)o lM Zi' u9 rioji)O a 










7.82 




m 


— — — 


Pbu»C(Mn, /s Nlv^ ll111 Zr 4!- ri lu ,)O a 




— 5 — 


950 . 


1100 


7.83 


41 


m 




Pbi«oK*fcii/»NbjrtXiioZre«Ti(ui)Oj 












42 


ft 














7.88 


43 


ft 




Pb,»((M n , /3 Nb I/J ) ll10 2r 1M ,Tl M1 )O 5 




s „ 


1150 


1100 


7.83 


— 






PbtiatCMn^Nb^.Zr^T^X), 








1100 


7.85 


42 


* 




PbijottMn vjNbjflimoZriujTiM, J0 3 












44 


ft 




Pb,jii)C(Mn 1 y,Nb w ) a(( ,Zr IM ,Tl M iX)a 














* 




Pb,.(»(Wn vs Nb M ) lll(> 2r ll4 ,r l « i ,X), 




52 


1050 


1100 


7.87 


45 


* 




Pb^nCMn^Nb^toZroaTiiui Wj 








1100 


7.86 


46 


ft 




Pbi4»«Mn, / ,Nb, / ,) 1M<l Zr lu ,r te4 ,)0, 


38 


52 


1150 


1100 


7.85 


— 






Pb 1Jn ((Mn 1 / l Nb L ( l )o.,oZr IU tTi a4l )Oj 














ft 




Pb lff ((Mn 1/1 Nb ||a ), |1 oZr <u .Ti M1 X> J 


50 


21 


1150 


1100 


7.88 


— 


* 




Pb.«p«Mni/3Nb 1/ J„, 1 ^r <u .TU)0 a 


50 




1150 


1100 


7.68 




* 


*50 


Pb,»((Mn, /1 Nb 1/ ,) 1 «Zr a „r lM1 )0 J 


50 


78 


1100 


1100 


7.87 




* 


*51 


IWCMf,*Nb,^ M Zr„.T^X), 


24 


5 


950 


1100 


7.81 


43 


ft 




Pbi.i»«M8i/sNb M )a, 0 Zr l) „Ti 041 X)a 












47 


ft 


*53 




24 


5 


900 


1100 


7.82 


48 


ft 


5+ 




24 




850 


1100 


7.8* 


52 


ft 


*57 


Pbi«.CZr 0 MT^«)O J -K).08motNb 


24 


5 


1000 


1100 


7.85 


60 


« 


58 




24 


21 


950 


1100 


7.88 


64 


ft 


us 


Pb, M (Zr. M TI„ M )0,tOJ»molMn 
Pb^CZr^W^OSmoIMn 


24 
24 


5 
21 




1100 
1100 


7.83 
7.86 


32 
35 


ft 
» 



[0 04 6] tf, UM2 8~5 8frt,ftfrZ£5iC> 

z r o, iT i oMmwmom-ii&mmmzcD®®*: 
mttumomtfi. mmsommzmtcL-c^K^u 

*ci*s*>*»4 0 tit, mm3<mm&mtcbx^i3i 
^im-e&ir n b *s* ft^ttmaat^xm 

[0 04 7] *fc, Pb 3 0 4l Ti0 2> ZrOtSmo 
m^WMtbZ, Cr.OjiNbjO.^tfiB^ (Kfi. 
2 8^35) ». -M^Wn^nTtB^fijjs^rfe. 

2#£C Z C4Bftl»«$, »fflgW>fD * a7t@ 
3WBStLrt>Sj^fo*>4. — Pb 3 0,, Ti 
O,, ZrOj^OW^il^iLr. MnC0 3 £Nb 2 
O s £$A,7ciS£ <KI43 6~5 0) », ;<-fB?B7 

*.T*>*4xi9 U Ttttffiftt £ fc». * ^ ? * D 
*»"n». £©*§£, l*S3 6~5 0*»6b75>SJ:5K % 

z r o 2 <tT i o t <D&mm>9&ifimm3<DWB* 

ten 4 a * a Tffl##ft i> r t» ft om, Hi£#:© * 5 
fi'fcaSL'CliftliCi*^**. --ft, Zr0 2 £ 

t i o^ibasaofil^if^solEH^il/cLT 



[0 04 
MSLfcl 

M8I3 

MS 
[0 04 
,£T i 



J§2 00 2-3 08 67 2 



i i oo°m±tm<, sm^^yf 

8ROig9£JI3£. ZrO.iTiO.OJt 
•»£«3©«MWt <mf44 1 ©*« 
0«H%«fcLTl»&l>S»*4 0 J: 0 feffi^S 

] tit. -en^nojii^fcfctirfe, zro 
©j:t*ffi«©f i&ifin #m 3 ©ffiH^?®fc-r 

Z r O, iT i 0 t <Dlt3iWm<D9feim*. 

(mmmi) *$mmitmE6*s*vm 

©i«#^ 7,12 ©E^-fe 7 5 9 ^tf Stcte 
^W©i:taS«©Sife«=&#ttiUfc 0 # 



0,« 

1**4©*^, 

40 JOimilftl: 

(Kp) 
[0 0 5 
*II7 

H«M3 



SBS^flHKW^fc. ft*\ *£>$y;U3 

$f sagfc* » s y*3 >mfi©*fcjjs©w*s. feet; c; 



[0 0 5 
[*4 







Pb2 
©* 




sat 

era 


itefftt 

(W 


uuMfta 

ZrO, 1 TiO, 


tt«B« 

(mVg) 


Jt*BB* 

(mVg) 


60 




s 


7 
7 


10 






1150 


33 
38 


-a- 


24 












1150 


42 


83 
84 


Hi- 


-n- 


10 




Ur 




-hb- 


Hi- 



[0 05 2] iHfC^fcfc^t, EEM-fe5 3 9£titt© 

itmwmzffiwmc it** i . 4 *gjy± t ft s * riw* 0 

fcfc©*ffi(,»fc»£», 1Mb* BMbSWa 
^ >8^#£&LT e ±E 
£ffi£cW96*ro,>& ft*, HH-fe^s 

v ?m(Dtmmmwwi<cit<< 1 . 4 m&± £ ft * 

*r«H*l/fcfc©4ffli4fc«>OB, BMt**>»*£H 
{bs?;io ~ 3&s»*s 3 C£fE«©«Wtc$> o 

[0 0 5 3 ] — Rfl##5 9. 6 2©J:5K. 1Mb 
* * >f&* iKftSW a ^ >> ^lt*31 3 (cBtt 
©«HcS>9 , *oElt7 5 » *##©Jtaffl8l4 

nr. ^3>KiS3&«brb^t,\ -e©*s$fiffi£ 

[0 0 5 4] CC-C, H*Wl©j:5(cOT#i5<i*E 

*©*teSiBK*s»;sit, -eft-en©fig-e 

3 B$ra*lfi£ L fc i t ©MiSSS* <£ 

-eft-e*llS3, EI4CC^Uc 0 
[0 05 5 ] H3. H4fcij*TJ:5K:, HJWfl 1 » HAS 
#32, £«W7. *«fctftt«W©*IS*Bt msmffi 
^ffi»©lli«JSfiffii©BB«3&>6, i?*3>IMB*4 

;Va>&$8#£l$l<;fcE«-t25 3 9#itJt^ > £§?ftm 

[0 0 5 6 ] 8 ) 499kM»it«3i 8 fcftlST 

iLT, ES7^;U$(c-5^r^f5 o mo 



«fH2 0 0 2-3 0 8 6 7 2 
16 

u -en-enig 3 , 0 



B^ajw©E«7 * ^**iiwti-4«ift©#«wst« 

! /g ) . T i 0 2 (bt$mm : 7 8 mVg ) . ZrO ! 



(JtfM: 3 2m ! /g) . 



,o 3 ammm- 1 



20 0m 2 / 

Pb(Z 
t%Sb 
£ft£J: 



9**7 



7 

[005 
f 1 0B 



Sf) ? 



f- 2w 



K Sb.Oa OfcgTO: 1 On 

0.47T io. S3 )0 3 + lwt%Cr ! 0 3 - 
0 3 

uam^mtc, c <om&&tt 8 5 0 °c 2 m-cfom 

■;-4Ufc 0 cot?? »*^9i;-*5/-h 
LTlgjSiU. -fe^ 5 9 *yy->s/- h4f# 

2 a±{CWa©^-*->©F«3gpmffi^-X h 3 a £EPiJ 
L,/cfe©4»JiUr»)iftl ail, 1 0 5 0°C3B$ffl 

im* A 6 0 °cr 1 B^ra^-S^I^tf o 
fc 0 ^©fe> *JWaSft*3f5e©^*3{c«J»rOTE« 



7 ] h 1 1 ic^-r ct 5 tc. *§m<DE.n7 < & 

ES-fe^ 5 9 *J12 4rtas«SMI3 i#tSS 
fc«)i$b-r*5D . orraftttJ|g«©flW«aSft 

i©i5i-fflijffi±ic?i#[iisnTfcD, -en-en 
©^gR«teJ13 tc«ftK(c«M-r« J: 5 5c»jf«gft© 
S^7? r&j K» -3 r 2 -o©^g|3m« 4 3 *IT l > s . 

ft*. *^©E«-fe7 5 9 m=f-*±m 

©J:5ft|E*7^;l/*iLTJSM-r*i«. 7^;Vir^iS 

s-^)ltetejr*)4 0 *^©Em-fe7 5 9 
tbT. Emh7>xicoi>rSiHj-rSo ft*, Hi 2 

50 w&m x>sm v 7 >*©-i5^ f) x%®fflm**to 



17 



g) , TiO, (ItHM: 52m'/g) , ZrO 
2 (tb^fflai: 24m ! /g) , Sn0 2 (itltffi« : 5 
m 2 /g) . Sb 2 0 3 (imWffi: 1 OmVg) 

Pb( (Sn 1/3 Sb 2/ 3) 0 . 1 „Z r„., 5 T i 0 .« 5 )O 3 
£ ft * J: 9 fc#« t/t » s S5£S£*m » > 
«^B»*#fc. £ ©ig£»5fc£ 8 0 0 °C 2 USB? fit* 

h*WJW0fcfc©*8M0T!Wgtt£U 1 06 0°C3 

WKKLtEi*7s v zm2 tfomnm t<om 

S4 a&tf»2aR$4a«*4 b ^SlSfejgft 1 ©fcffoT 
ASfflflLtfcJ&SUfc. 3 HI, 2»M4 
a, 4b^fiRSh7bOii^^|Sir*rS*HW©ttliB 20 
fc»3JW8*«4c*JBl£l,fc. &}C, »1, 2^g[5^ 
«W?£##foiC#@Ucf& »1. 2^gp«ffi4a, 

&9J©E*r-?>*2 0iUfc o 
[0 06 0] CCt, ±IBOJ:5{Cl/T#/5tiA:E«h 
^>^i> JtRWiLT. Ti0 2 (JtUHBt: 5mV 
g) , ZrO, (tbafflffl : 2 4mVg) immic 

»H*(cJ:^Sffi±^5 0°C-C*-o7cO(c*fL, *H 30 
*M©EH h 7 >^rttft«K J: SSS±#3&S 3 7 °cr 
*0. JJ?fiS©2 6Kfc©ffi^aJ|^t?tfc. Lfctf 
oT, #38iJ|©E«*7 3?**^*JJB©«fc5&E« 
F7>xiUtlitntf, Hi#tt4i<ftii6ti5 
C£#*»i>.5„ 

coo6i] i o ) xmmmmMms mm 

^■iLr, ES7^*x-*&co^TiBHJrr£, tt 
&\ HI SB^BJoEmr^^^i-^OWirfflH 

*f. m^mntbr, Pb 3 o 4 ubsiM: 40 

2m 2 /g) , T i 0 2 (ttmmm: 2 lm'/g) , Z 
r0 2 (immm: 12m J /gK SrC0 3 (JtUffi 
«: 5m 2 /g) fcfflSiLfc. COW^MS^ 
Pb,.„S r 0 . 02 (Z r„. 4S T i „. S5 )0 3 
£&S<fc *> tC#SL/T, >K-A 3 ^-CS^ig^^tf^, 
fi£»5fi*fcfc. C ©*Ml=«£ 8 0 0 °C 2 R#ngr<si& 

COt7i^^7'J-^S/-h 

\r*£\imbtni>(D%:®mL'Cmm»tL, 1 02 0°C3 50 



©SL 

;zX-£ 

[0 0 

mm 

[0 0 1 
2 lm^g 



S£&d 3 
red, 

*H*ff(©E«T* 



t/fe# 



[S3] 5 

$^^7 7 



(10) ^12 00 2-3 0 8 67 2 

18 

iiwcstesi/cjEBi-fe^s vzmtMm&twMij 

C ©SJf*£iSft©Hffift#flOT««£^Jj£ 

teat* ^ 6 o °c-c i mmttmamifi ^ tc. -e 

««8ifft*BT5e©^* 3 KflJK u teut * * 
£Ut„ 

2 ] 0 1 3 (C^-TJ; 5 K, *fMH©E«7 * ? 

3 0tt, E«-fe53tr^Ji2irtai5«fi3i*i 

ssKSta 3 nTfc o . ftmmm 3 1 ©# 

3] CCT\ JJa©«fc5fCLT»6tl7cE«T 

-#£, ifc«wiot. Tio 2 atmm-. 

g) , ZrO, (Itmm: 3 2m 2 /g) £ 
6H«JaiNK:W>fcE«Tf ? a x-*i%fflftO. ES 

zmmbtc. ^©ss, it««©E*h7>x 

^2 0 0xi 0- 1! /mVt*-3fc©icJtU 
*^ai-ift?»d 11 *S2 10X10 

yt**), E«e»©5«fc©i^±*^gar# 

[0 0 6 4] 

ci6i!B©sft*] *igHM©Em-fe7 3 y zommjmzm 

r. y;v3>Kis©*^»ii-r^ci^-c#^©-e, 
Em-fe^ 3 ? d'CjjtoaaMttffiiK-j-* c *»o 
ei*7 s 9 ^ <D<m»m&%i£mmttmic r&i± 3 # 

[0 0 6 5 ] #%BJ©Em-fe7 3 » ftfeCfK 

Cti4ffll>fcE*-fe7 3 v m^m^tlii, E«-fe7 
^^©KWFtti^BK^S-ttiCiJ&s-C**. 
[HB©®#^^] 

1] **ym*j*x>mi8<DGf6amKmz>> m 

mm 1 OM^IOXRD £ '-^mt^t^'yy. 

2] ?^>Ky;l/3>®^S©^jaSfcfeWS, Jt 
«w©Sfk^»©xR d tr-*3tt«k**-r ^57. 

ES-fe7 3 9 ^©^MSi^ffiJKi©M^ 



Emi2 7 3 9 zomM&tnsmm&emL 



[05] 

[H6] 
«©^JSS6lgK*itf*. 



?f>»i?A3>lMB©^jSiHiK*itf4 4 K 
t&**J «fc VMlVb 3 x ^ A©*©l:baffiS i 

S»«5©»ft^W©XRDK 

7] ntt7i^iiofcf$>s^p>t 



toD&mmctow h . mmm 5 ©Jt«w©#ft£»© 

XRDt- ^Ktt^f f 5 7 . 
[08] ^*W6K*jW4 v Kf4##4 0©/-Wtai>n 

rtis^o^*-f hffl©xRDi;-i»«ueifiafii 

[09] HHtWBKfcWi. WHH4 1©^tij'n 
TUSBt&m-lXUJ f»ffl©XRDe-*3&a£<R£jfi 

[010] igfcW8©E*7 ;U^4flMR-r€,ag«:4 

[Bin ^tt0V8 ©Em? ^ j^sstiwa 

[012] *»«9©fflth5>^*5VrHWW0^* 

mm 

[013] ggjfcffll 0©ff*7 2*»:t-*£ijVriHI 



1 




1 a 


mm# 


2 




2 a 




3 




3 a 




4 




4a 




4 b 




4 c 




1 0 




2 0 




3 0 





^ 5 



— *— PbTlOi 9 
— - PbZrOi ^ 
-Pb(Zr.Ti)0. g 




BOO WO 1000 10B0 1100 USD ] 



[013] 



1$W2 0 0 2-3 0 8 6 7 2 




-Pb»0* 
-TiO. 
-ZrOt 

- PbO 
-PbTlO. 

- PbZrO. 

- Pb(Zr,Ti)0i 





[hi n 




*SM2 0 0 2-3 0 8 6 7 2 



[HI 2] 




(5i)mt.ci. 7 wm& 

H 0 1 L 41/107 
41/187 
41/24 



F I 

H 0 1 li 41/08 



F £ - A (##) 4C031 Mil M12 AA14 AA16 M19 
M32 BMO GA01 CA05 



